INTRODUCTION
The clay deposits of Eocene age in the Jackson Purchase region J. of Kentucky 'and in ~adjacent parts of Tennessee, in the nortJheastern part of the Mississippi embayment, are the major source of ball day in the United States. Much information was gathered on the occurrence, mineralogy, and ceramic qualities of the clays during investigations that were part of the cooperative geologic mapping program of Kentucky by the l{entucky Geological Survey and the U.S. Geological Survey.
The area in this report is a gently to moderately rolling plain traversed by broad, flat, north-to west-trending valleys. At places the valleys are bordered by areas of rugged relief and steep slopes. Local relief is generally less than 75 feet; however, along bluffs bordering the Mississippi River valley south of Wickliffe, local relief is more than 125 feet at many places and is as much as 200 feet. at Chalk Bluffs, about 3 miles south of Columbus.
The youngest sediments, other than alluvium, in the region consist of continental gravel deposits of Pl,iocene(?) and Pleist~ocene age and loess of Pleistocene age. The gravel deposits form an extensive blanket that overlies Eocene rocks in upland areas, attains a maximum thickness of as much as 100 feet in the southeastern part of the region, and thins to less than 30 feet in the northern part. The gravel deposits are thin to loeally absent in the western part. Loess, consisting predominantly of silt of late Pleistocene age, forms a blanket that conceals all older sediments throughout much of the region. In upland areas bordering the Mississippi River valley, the loess reaches a maximum thickness of more than 80 feet; here, it overlies the continental gravel deposits or rests directly on Eocene sediments. The loess thins eastward and is 8 to 12 foot thick near the eastern edge of the area, where it generally rests on the gravel deposits and, rarely, on older sediments. In valley bottoms the Eocene sediments are generally concealed by alluvium of Pleistocene and Holocene age. The alluvium ranges in thickness from a few feet in the smaller valleys to as much as 200 feet in the Ohio and MissiRSi ppi River valleys.
Exposures of Eocene sediments are patchy and discontinuous. The best outcrops are in highway and railroad cuts and in deep, narrow channels of small high-gradient streams where erosion has incised through thin alluvium. Exposures also occur on the lower parts of steep slopes but are not common because they are concealed by accumulations of colluvium that may be 5 or more feet thick. Rarely are more than 15 feet of Eocene sediments exposed in one locality. Outcrops in the eastern part of the area are fairly numerous and closely spaced; whereas, in the western and southwestern parts ;t.hey are sparse and widely spaced, except along the Mississippi River bluffs where they are continuous for long distances. In areas of poor exposure, informa.-tion on the lithology of the Eocene sequence is hased largely on a study of samples from drill holes, which are generally spaced a mile or more apart.
PURPOSE OF REPORT AND METHODS OF SAlYIPLING
This report presents evidence which indicates that the mineralogic composition of clay deposits of Eocene age in the Jackson Purchase region of Kentucky and in adjacent parts of Tennessee varies according to stratigraphic position. Mineralogic composition of samples from undeveloped clay deposits is compared with that of samples from developed deposits. Based in part on the comparison of mineralogy and in part on data from ceramic tests, the potential use or type of clay is indicated.
The evidence presented is based primarily on results of investigations of 34 samples, most of which were taken from outcrops, but a few were obtained by augering. Those from ourtcrops are grab samples taken from freshly cleaned exposures. Three clay bodies were sampled by augering with a truck-mounted, 4lj 2 -inch-diameter auger, and one sample was collected with a 1 %-inch hand auger. All augered samples are from depths of 105 feet or less. Only one sample was taken from most clay bodies; hence, results of X-ray diffraction and ceramic analyses reported for individual samples do nort necessarily represent the entire composition or ceramic characteristics of a large clay body.
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STRUCTURE
Eocene formations exposed in the region strike parallel rto the periphery of the Mississippi embayment and dip west to south toward the embayment axis, which roughly coincides with the east valley wall of the Mississippi River valley. Owing to a lack of key horizons and to general concealment, the angle of dip of the strata can only be approximated. Correlation of surface and subsurface data indicates that the regional dip of the unconformity at the base of the Eocene series is westward and southward at slightly more than 30 feet per mile. Locally, exposed Eocene strata have high-angle dips in directions acutely variant from the regional dip; however, outcrops rarely afford sufficient information on the cause of these erratic attitudes. Many may be caused by slumping shor~tly after deposition; others may be due to faulting, which can ~ demonstrated with certainty at very few localities.
GENERAL STRATIGRAPHY
Eocene strata of the Jackson Purchase region of Kentucky and adjoining areas of Tennessee are part of a thick sequence of sediments that range in age from Upper Cretaceous to Holocene. A generalized description of the sequence is presented in table 1. The Eocene section is composed largely of sand, clayey sand, silt, and clay; it attains a maximum thickness of about 1,350 feet at the southern edge of the area along the Mississippi embayment axis. Fossil palynomorphs, including pollen, dinoflagellates, and hystrichospheres, from beds at irregular intervals throughout the Eocene section indicate that the sediments were deposited in fresh-water and near-shore marine environments (R. H. Tschudy, oral commun., 1967) . Eocene sediments unconformably overlie the Porters Creek Clay of Paleocene age which is composed of montmorillonitic clay and glauconitic sand. The Eocene sequence lacks marker beds, is devoid of fossil fauna, and is generally concealed by surficial deposits. Stratigraphic correlations are hased mainly on regional palynological studies. Stratigraphic and palynological investigations indicate that the Eocene sequence contains strata that are equivalent, at least in part, to the subsurface Wilcox, Claiborne, and Jaekson Groups of lower, middle, and upper Eocene ages, respectively. In outcrops of the Jackson Purchase region, none of these units can be subdivided, and they are therefore designated as formations. Figure 1 shows the distribution of the three formations in the Jackson Purchase region. Clay deposits in the upper 100 feet of the sequence eontain a pollen assemblage that indicates they may be Oligocene in age and partly equivalent to the Bucatunna Clay Member of the Byram Formation in Mississippi. For convenience of discussion these beds are included within the Jackson Formation.
WILCOX FORMATION
The Wilcox Formation consists mainly of thinly laminated, poorly sorted, intermixed sand, clay, and silt. Because of poor sorting, the Wilcox in general has low permeability; however, in some areas clean, well-sorted, medium to coarse sand, as much as 40 feet thick, forms the basal part of the formation and occurs as widely spaced lenses within the less permeable sediments. Much sand of the Wilcox Formation is fine, very clayey, rnicaceous, and white specked; because of its appearance, it is comonly referred to as "sawdust sand" (Whitlatch, 1940, p. 233) . The "sawdust sand" and, at places, other sediments of the Wilcox commonly contain white, curved, striate rods with well-formed transverse cleavage. These rods are 2 to 3 mm (millimeters) long and have a length-width ratio of about 4:1. X-ray analysis (Finch, 1964; Charles Milton, written commun., 1963) shows that they are composed of kaolinite, as is most clay in "sawdust sand." The rods are similar in shape and composition to authigenic kaolinite crystals with vermicular ·habit described by Ross and Kerr (1931, p. 161-163, 173, pis. 39, 41, 43) . Neither "sawdust sand" nor kaolinite rods, except broken pieces, have been observed in younger Eocene sediments. Lenses of clay-ball conglomerate and clay breccia, some with imbricate structure, are com 4 mon in the lower part of the Wilcox and are widely spaced higher in the formation. The Wilcox attains a. maximum thickness of about 250 feet in the outcrop area and is as much as 335 feet thick near the embayment axis.
Wilcox clay deposits contain varying amounts of silt and sand. The clay is light gray to black and various shades of brown, weathering dark yellowish brown to white and mottled pastel shades of red and orange. Muscovite is sparse to absent. Leaf imprints and comminuted lignitic material are rubundant at some horizons. The clay is thin bedded to massive and occurs as lenses a few to a thousand feet or more across and as much as 30 feet thick. Lenses of sandy pisolitic clay 3 to 4 inches thick occur near the base of the formation at several places in the eastern part of the ·area.
The Wilcox Formation is overlain unconformably and, at places, is overlapped by the Claiborne Formation. In much of the outcrop area., Wilcox sediments filled stream valleys within the Porters Creek Clay.
CLAIBORNE FORMATION
The Claiborne Formation is composed of sand, clay, and lignite beds. Sand probably makes up more than 90 percent of the formation. The sand is eomposed of angular to well-rounded fine to medium and, at places, coarse to granular quartz, dark minerals, and, locally, muscovite. Crossbedding and cut-and-fill structures are common. Lenses of (1965a,b, 1966, 1967 )
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FIGURE !.-Geologic map of the Jackson Purchase region, Kentucky, showing fossil localities. ~ ~ ~ clay breccia and clay-ball conglomerate occur at various horizons throughout the unit. The Cl·aiborne Formation, the thickest unit in the Eocene sequence, attains a maximum thickness of about 600 feet near the Mississippi embayment axis.
The clay of the Claiborne Formation ordinarily occurs in widely spaced lenses and in many lenses is interstratified with argillaceous sand 1and silt, clean sand, and lignite. These lenses are as much as 50 feet thick and a mile across. The clay of the Claiborne Formation generally appears similar to that of the Wilcox Formation, although there are small differences in their mineralogic com positions.
The contact with the Jackson Formation is poorly exposed and probably is gradational.
JACKSON FOR~TION
The Jackson Formation is composed, as are other Eocene units, of sand, silt, and clay. As in the Wilcox and Claiborne, the sand consists dominantly of angular to rounded, fine to coarse, granula.r quartz and minor amounts of dark minerals and muscovite. Some sand in the Jackson, unlike that in the Claiborne, contains several percent chert, which provides a means of distinguishing it from the Claiborne. It is not readily distinguished, however, from cherty sand in local lenses and beds in the continental deposits of Pliocene ( ? ) and Pleistocene age.
Though poorly exposed, silt of Jackson age was penetrated in several test drill holes in the southwestern part of the region; a thickness of more than 250 feet was reported from one hole. The silt is commonly yellowish brown and sandy, and it contains coaly plant rem·ains at some horizons.
Clay of Jackson age is dark to light gray, bluish gray, yellowish brown, and olive green. It is commonly sandy and micaceous ~and locally contains coaly plant material. In many outcrops along the bluffs of the Mississippi River, the clay is hard and brittle, and south of Hickm·an it commonly contains numerous irregularly shaped opallike masses as much as 5 mm across.
Clay deposits in the Jackson Formation are thin to thick bedded and lenticular. Sequences consisting predominantly of clay and subordinately of silt are as much ·as 100 feet thick in areas bordering the Mississippi River in Fulton and southern Hickman Counties. These sequences thin and intergrade with sand northward and eastward. In updip areas, widely spaced lenses in the lower part of the formation resemble, in appearance and size, those of the underlying Claiborne Formation.
ECONOMIC GEOLOGY HISTORY OF CLAY PRODUCTION
Although some clay was probably extracted commercially in the 1820's during early settlement of the area, it was not until the late 1800's that clay mining contributed significantly to the economy of the area. The industry received great impetus during World War I when importation of clay from European sources practically ceased (Whitlatch, 1940, p. 3) , and by 1940, mines producing from Eocene strata of West Tennessee and the Jackson Purchase region of Kentucky were supplying more than 80 percent of the ball clay used in the United States. As shown in table 2, total clay production from the Jackson Purchase region, Kentucky, during the period 1900-60 amounted to more than 2,880,500 short tons valued at more than $25 million. Production figures for years after 1960 are not available. The bulk of ball clay produced in Kentucky came from pits in central and northern Graves County (see fig. 2 ). A small amount was from the La CledeChristy and American pits in Ballard County. All pits except one are in the Claiborne Formation; the Dunning clay pit in Graves County is in the Wilcox Formation. An unreported amount of pottery clay was produced from pits in McCracken, southeastern Ballard, and southern Graves Counties. Kentucky, 190D-60 [19oo-41, from Gildersleeve (1945, p. 111-112); 1942-60, compiled 1942 _________ 1943 _________ 1944 _________ 1945 _________ 1946 ----.. ----1947 _________ 1948 _________ 1949 _________ 1950 _________ 1951_ ________ 1952 _________ 1953 _______ ,._ 1954 _________ 1955 _________ 1956 _________ 1957 _________ 1958 _________ 1959 _________ 1960 The developed clay deposits in the Claiborne Formation are lenses in which the clay is interstratified with sand, silt, and lignite. The clay is thin to t.hickbedded and massive. Thickness o£ beds ranges £rom 1 or 2 feet to more than 15 feet. In some deposits, clay with different qualities is produced £rom different beds, and aggregate thickness o£ all beds exceeds 30 feet. The quality o£ clay produced £rom a single bed may vary laterally and vertically. The manner in which the quality varies is shown by stratigraphic sections reported by Gildersleeve (1945, p. 99, 104, 108-109) and by illustrations and sections reported by Whitlatch ( 1940, p. 68, 82, 99) . Thickness o£ overburden, which consists mostly o£ sand, gravel, and silt, is generally less than 60 feet, and the deposits are worked by open-pit methods.
The areal extent and shape o£ developed deposits .are indica;ted, in a general way, by the size and shape o£ clay pits. In Kentucky, clay pits range £rom about% acre, barely 100 feet in longest dimension, to 60 acres, about 1,000 feet wide and 2,500 feet long. Most pits have irregular outlines but in plan view are circular to elongate. The long dimension o£ the. elongate pits trends north to east-northeast. Most pits in the Claiborne Formation o£ Kentucky occur in a 2-mile-wide arcuate belt tha;t follows the general strike o£ the strata as shown on published geologic maps (Olive, 1963; Blade, 1965; Finch, 1965; Finch and Minard, 1966; Swanson and Wilshire, 1967) . Fossil pollen indicates that sediments within the belt range £rom middle to late Claiborne age. About 20 miles southeast, another belt with a northerly trend is suggested by the shapes and arrangement o£ clay pits in northwestern Henry County, Tenn. Pollen assemblages (R. H. Tschudy, written commun., 1966) £rom clay deposits within this belt indicate that the belt contains sediments that range £rom lower to middle Claiborne age.
ORIGIN OF CLAY DEPOSITS
Seeking evidence concerning environments o£ deposition, R. H. Tschudy (written commun., 1968) examined pollen assemblages obtained from the Claiborne Formation at localities shown in figure 1. Many assemblages contain taxa, such as fresh-water algae and water £ern, that indicate deposition in lakes and fresh-water ponds. Others contain large spores that are not likely to have survived long-distance transport. A clay sample from "locality C-15 ( fig. 1 ) yielded abundant hystrichospheres, a few dinoflagellates, and abundant plant tissue, which point to a marine or near-shore marine depositional environment. A sample from locality C-7 ( fig. 1 ) contained much trash and a few hystrichospheres, which suggest a marine or brackish-water enviroment. The shapes and distribution of the clay bodies and the ooologic information provided from a study of pollen assemblages suggest that the climate during Claiborne time was warm and humid with heavy seasonal rainfall;· the terrain was a rather flat plain traversed by south-to east-flowing, meandering, low-gradient, aggrading streams that occupied broad flat shallow valleys. Flooding following .seasonal rains caused shifts in the major channels and abandonment of channel segments, which became. locales for accumulation of clay deposits and associated sediments.
Stratigraphic and paleontologic evidence suggests that developed clay deposits in northwestern Graves County accumulated in a southerly trending valley. Less positive evidence indicates that depositsin the central part of the county were laid down at a .later time in a south-to west-trending valley.
Six large and several small clay deposits west and south of Hickory, Ky., occur within a band lf2 to 1 mile wide and 8 miles long (Blade, 1965) . The band follows the general strike of the rocks; the northern two-thirds trends N. 50° W., and the southern part trends due north. Several clay deposits within the band have a northerly trend. All deposits are at about the same altitude; the bottom of each occurs within a 10-foot interval, between 430 and 440 feet in altitude. Four clay samples, C-10 through C-13 ( fig. 1) , from within the band are reported by Tschudy ( 1965a) to contain pollen assemblages of upper Claiborne age. The assemblages, though similar, are not identical, and according to Tschudy (1965a, p. 29) contain a"* * * particular type of peltate leaf hair * * *" that has not been recognized in other deposits from the area. The evidence suggests that the deposits were laid down at about the same altitude and at about the same time; the linear shape and trend of the band and individual clay deposits suggest that the deposits accumulated in a broad north-trending valley. Clay deposits of the Ray, South 40, Bennett, and Mayfield pits (fig. 2) in central Graves County are also at a nearly concordant level. The bottom of each deposit is between 410 and 445 feet altitude. The outlines of the Bennett and Mayfield pits are elongate and trend about N. 75° E. and N. 80° E., respectively; the Ray and South 40 pits have cireular shapes. The pits are within a band that trends at an oblique angle across the general trend of the Claiborne Formation. Although one might expect the deposits to decrease in a.ge westwa.rd in the direction of the regional dip, p·alynologic evidence suggests that they are about the same age. Pollen samples C-3, C--4, C-6, and C-9 ( fig. 1 ) from the South 40, Bennett, Mayfield, and Ray pits, respectively, and samples C-5 and C-8 from undeveloped clay deposits within the band contain assemblages that a.ccording to Tschudy ( 1965a Tschudy ( , 1965b ) are common to the Cockfield (uppermost Claiborne) and 1\'Ioodys Branch (lowermost Jackson) Formations in Mississippi. If the deposits are the same age, their distribution suggests that they were deposited during late Claiborne time in valleys that trended south to west across older sediments.
KINERALOGY
As shown by X-ray analyses (table 3) , all samples of clay deposits consist predominantly of quartz and clay minerals ; size analyses (table  4) show that these minerals occur as clay-, silt-, and sand-size particles. A few samples contain as much as several percent cristobalite and plagioclase; some contain dolomite, calcite, and potassium feldspar, ranging in amounts from a trace to as much as 1, 2, and 3 percent, respectively. Samples 16, 21, 27c, and 28b (table 3) contain as much as 1 percent feldspar, which was not identified acoording to type.
Clay minerals, listed in order of most common occurrence, are kaolinite, mixed-layet" clay, illite, montmorillonite, and chlorite. Kaolinite is the only clay mineral that occurs in all 36 s~mples; it is dominant in 29 and shares primary rank with montmorillonite in one (table 3) . Mixed-layer clay and illite, which are present in all but a few samples, generally occur in small to moderate amounts, but in some samples they are abundant; in two samples mixed-layer clay is dominant. Montmorillonite occurs in a little more than half the samples and is dominant in four. Beidellite is a component of the mixed-layer clay in sample 2. Chlorite is a minor clay-mineral constituent in five samples (table 3) .
Tests conducted on 15 of 33 samples containing mixed-layer elay show that mixed-layer clay in 10 samples contains more illite than montmorillonite; in four samples it contains more montmorillonite than illite; and in one sample montmorillonite and il1ite are eqnal (table 3) .
The mineralogic composition of clay deposits (table 3) varies according to the stratigraphic position of the deposits. Analyses of seven samples suggest that clay deposits of the Wilcox Formation are composed mostly of kaolinite and illite. Montmorillonite, mixed-layer clay, and chlorite occur in small amounts in some Wilcox samples and are not present in others. The major constituent of c1ay deposits of the Claiborne Formation is kaolinite. In all 11 Claiborne samples, kaolinite [Includes two sand samples for which the clay traction was investigated. X-ray analyses by R. P. Christian (indicated by asterisk) and H. A. Tourtelot, using methods described by Schultz (19M) , except that total clay is reported as the difference between the sum of the nonclay minerals and 100 percent. Precision of determinations generally within 10 percent. Italicized numbers are estimates outside the normal interpretation of X-ray data. 
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Wilcox Formation·-------------------····· (table  3) . This relation implies that in all but two samples a part of the fraction reported as silt is composed of aggregates of grains. A rather small number of aggregates of grains probably occurs in the sand-size fraction, which makes up less than 10 percent, and generally less than 5 percent, of all samples except samples 3 and 24; sample 24 is from a sand deposit. In samples 20 and 23, the sand and silt content is exceeded by the amount of quartz, a fact indicating that some quartz is contained in the clay fraction. Thus, if discrete grruins cannot be distinguished from aggregates of grains, ·accurate size analyses cannot be made, and comparison of data between samples will be misleading. The data, however, do have value as an index to the degree of disaggregation of clay particles and can indicate the maxima and minima within the various size ranges. For example, the data reported for sample 1 show that the clay-size-particle content cannot be less than 41.8 percent and the sand content cannot be more than 6.8 percent. The maximum amount possible for silt would be 58.2 percent, even if all material reported as sand were composed of aggregates of silt grains.
Sand-content maxima in four commercially developed deposits, represented by samples 12-15, range from 0.4 to 4.7 percent, and silt maxima range from 25.2 to 53.2 percent. The minima for clay range from 46.8 to 7 4.8 percent. Size analyses ,of sa.mpi'es 2, 19, 20, and 23, all from undeveloped deposits, are comparable to those from the commercially developed deposits.
TYPES OF CLAY
In the ceramics and clay-mining industries, clays are variously typed or classified according to their ceramic properties and use, source of origin, and mineralogic composition. Most clays produced from Eocene rocks of Kentucky and Tennessee are broadly classified as fire clay, which includes several types of clay resistant to heat. Based largely on their uses, they are designated by the trade names ball, wad, and sagger clay. The following descriptions are summarized from Whitlatch (1940, p. 11-12) :
Brill clay.-Very fine grained to colloidal, essentially grit-free, highly plastic; characterized by high-bonding power. The best ball clays have high green strength, are white to near white and ivory when fired and have high density at oertain temperatures.
Wad clay.-"* * *possesses a high degree of plasticity and ·tough-ness, making it suitHhle for rolling into the long strips or 'wads' used for grouting joints of saggers when they are set up in bungs in the kiln.
[It is] characterized by a fairly high content of fine-to-medium-grained silica and is, consequently, sufficiently open-firing at moderately high kiln temperatures to prevent sticking of the wad to the sagger."
Sagqer clay.-Strongly plastic clay that is fairly refractory but resistant to repeated heating and cooling; any clay-including ball, wad, and sandy day-that is suitable for "making sa.ggers, the containers in which delicate pottery wares are placed for protection from dirt and kiln gases during firing."
RELATIONS BETWEEN TYPE AND MINERALOGY
The clay type is determined by many interdependent factors such as mineralogic composition, grain size, and the presence of a·ccessory components such as organic material, soluble salts, and ferric, titanium, 1nagnesium, and calcium oxides. Of these factors, only those determined by X-ray-diffraction and size analyses are dealt with in this report. Grim (1962, p. 147) observed that plastic fire clays are composed largely of kaolinite, small amounts of illite, and, at times, montmorillonite. Published literature contains little information on permissible percentages of these minerals in fire clay.
Montmorillonite, though used in small quantities as a plasticizer in otherwise low-plastic clay, is undesiraible in large amounts in the manufacture of fine ceramics. It has excessively high shrinkage, and because it fires to a buff or reddish color, it is undesirable in the manufacture of products such as whiteware. Information on percentages of montmorillonite allowable for the various groups of clay is sketchy. Parker, Warren, •and Morcom (1951) give evidence to indicate the presence of sm1all amounts of montmorillonite in china clays; and Smoot (1963, p. 311) reports: "Although a certain amount of montmorillonite is generally found in ball clays, the proportion rarely exceeds 10 percent." It is assumed from the foregoing that more than 2 or 3 percent of montmorillonite is undesirable in china clays and that more than 10 percent is deleterious in most ball clays.
In a study of British clays used in the fine ceramic industries, Holdridge ( 1963) calculated mineralogic composition on the basis of 100 percent kaolinite, mica, and quartz. The composition of each clay type studied by Holdridge varies, with some exceptions, within the limits given in truble 5. In identifying the minerals and deriving the percentages reported in table 5, Holdridge apparently combined da;ta from X-ray and chemical analyses. According to Holdridge (1963, p. 352) , "* * * alkali associated with clays has been attributed to mica which has been calculated as a mixture of muscovite and paragonite." Mica, as reported by Holdridge, is equivalent to the illite, montmorillonite, mixed-layer clay, and chlorite of the X-ray analyses in table 3. These minerals, designated IMC are grouped together in ta;ble 6 to show the amount of material supplying sodium and potassium to the clay mixture for comparison with Holdridge's mica. Cristobolite is grouped with quartz.
Mineralogic compositions of samples 12-16, 17a, 17b, and 22, all from developed clay deposits, approximate compositions reported for British ball clays (compare tables 5, 6). Compositions of samples 19-21 and 23, all from undeveloped clay deposits, approximate those of British and locally produced ball clays. The composition of sample 18 is comparable to that of fire clay in table 5, and the composition of sample 6 compares favorably with that of either fire clay or siliceous ball clay. The composition of other samples does not compare favorably with tha;t of British or locally produced commercial-grade clays, either because the samples contain lower percentages of kao1inite and sources of alkali or because the montmorillonite content exceeds 10 percent.
The four samples in table 3 that have 1 to 3 percent calcite or calcite and dolomite contain about 1 to 2 percent CaO and MgO. These amounts are larger than those found by Holdridge (1963, p. 359-363) . In order to determine their ceramic properties, samples of several clay deposits, for which mineralogic analyses are reported in tables 3 and 6, were tested by laboratories of the U.S. Bureau of Mines (USBM). A brief description of the geography and geology of each deposit and the results of ceramic tests are presented below. The darta on ceramic properties are based on preliminary laboratory tests and will not suffice for plant or process design. consists of silty, carbonaceous, dusky~brown clay exposed over a distance of 300ft in cuts adjacent to railroad; intergrades with sand at south end of exposure and is truncated by erosion at north end. Overburden : 7-8 ft of sand ; 15-20 ft of gravel ; and 12 ft of. silt. A comparison of the mineralogy of the clay-mineral fraction of al1 samples analyzed by X-ray diffraction reveals significant differences in the percentages of kaolinite, illite, montmorillonite, and mixedlayer-clay minerals as related to stratigraphic position. Kaolinite content is greater than 60 percent of the clay-mineral fraotion in all 11 Claiborne samples, in four of seven Wilcox samples, and in four of 16 Jackson samples (table 3) . Illite, though present in most samples frmn all formations, is least prevalent in samples from the Jackson Formation and is most abundant, as much as 43 percent, in samples from the 'Vilcox Formation. Montmorillonite account8 for 14 to 78 percent of the clay-mineral fraction in 13 samples from the Jackson Formation and is an uncommon constituent in samples from the Wilcox and Claihorne Formations. Mixed-layer clay is present in most samples studied, but largest percentages occur in those from the Jackson Formation. Six samples from the Jackson contain more than 25 percent mixedlayer clay.
Clay bodies of the Claiborne and Wilcox Formations generally contain large amounts of kaolinite and little or no montmorillonite and have greater potential as sources of commercial-grade clay than do those of the Jackson Formation, which generally contain montmorillonite in excess of 10 percent ( fig. 3 ) .
Mineralogic and size ·analyses and ceramic tests indicate that undeveloped clay bodies from various parts of the Jackson Purchase 1egion and from different parts of the stratigraphic section have potential value for use in ceramics. Of clay bodies studied, those with the desirable characteristics of fine texture, high kaolinite and low quartz contents, and with little or no montmorillonite are represented by samples 19, 20, and 21 ( grained; however, they have potential for use in the manufacture of stoneware, pottery, artware, brick, and structural tile. Sample 23 has the finest particles of all samples analyzed for size distribution (table 4) . More than 76 percent of the sample is made up of particles less than 0.002 mm; 81.4 percent is less than 0.004 mm. The clay-mineral fraction contains 43 percent illite (table 3), which far exceeds that in samples from commercially exploited clay bodies in the area. The percentages of kaolinite, IMC, and quartz are within ranges found by Holdridge (1963) in second-quality ball clays and stoneware clays (tables 5, 6); however, the lime content is probably higher than in ball clays studied by Holdridge.
About one-third the "sawdust sand" of samples 24 and 26 (table 3) is composed of clay, of which more than 80 percent is kaolinite. Deposits of "sawdust sand" in the Wilcox Formation are large and extensive and, if beneficiated, may 'Prove valuable as sources of high-grade ceramic clay. Much additional investigative work involving detailed drilling, sampling, and ceramic testing will be needed to prove adequate reserves of clay that have uniform mineralogic composition and ceramic properties.
